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FLOUR.*

"TLOUR way be detined as grins of wheat, separ
I ated from the outer husk or covermy in which the
seed s enveloped, and reduced o a powder.  The tenm
“flow," when used without i qualifying woud, s undet-
stood to be wheaten flour, tlour of other grians having
the mumes of the gain pretised,

We e all famibiar with the grain of wheat and ats
structure, its firmly adherent tibhoas coat, wath the fine
hairs 1t one end and the gemmat the other, Withinis a
mealy portion composed of a large number of cells,
containing  principatly stach and gluten, with smaller
amounts of oil and mineral matter.  1tis the obyect of
mlling to reduce the flowmy portion of the grain to atine
powder without injuring its physical condition, and, at
the same time, exeluding all portions of bran and gern
which would injure its color and baking propesties,

We gain some idea of the magnitude of the miller’s
tisk when we consider the stee of the wiainof wheat.  In
one bushel we hive about 700,000 grains, and i order
to obtain 100 pounds of Hour, not less than a nllion
and a half of these grains must be treated.

As has been said, the pnncipal substances found in
the gram of wheat which are to be excluded from four
are the husk or bran and germ.  The fibrous writating
nature of bran and its indigestibiluy are well known.
As 1o the germ o embryo, we must remembet that the
R, eacept outeimost cor erings, isa sced, and the germ
is the young wheat plant already formed in the seed and
only awaiting the proper conditons to sprout.  In all
seeds provision is made for the noutishment of the
embryo until it is so strongly established tha it can
take care of atself.  This store of food is usually in the
form of starch, but the youny plantlet can only take in
its food in the fort of mucilage or thin syrup.  There
is, therefore, associated with the germ a ferment, as it is
called, which has the power to convert starch anto 2
mucilaginons product.  This power it exerts whenever
the sced obtains moisture and warmith,  This 1s well
seen in the process of malting, where grains of barley
are caused to sprout and then killed by application of
dry heat. The starch of bardey s found to be largely
converted into a syrupy substance,

With the gradual reduction system ¢vperience has
shown that 135 pounds of wheat yield 100 pounds of
flour variously graded. the remaining 33 pounds being
cattie feed and waste in milling.  Let us now note the
composition of wheat, and also flour fiom same wheat to
perecive the changes undergone in milling, and to credit
cach ingredient with its proper function :

Wheat teady for rolls. Flour=straight roller.

Water .. ... .. .. qub 11.83
Asho.. o 0 o0 o .79 .30
[ 7 273 1.72
Carh, hydrates... .. . . T0.37 TL7T
Fibereovoe v o o0 . 1OS .20
Albuminonds. .. ... 13.33 1391

100.00 100.00
Gluten. .. . ...... .. 1:.88

Now, if the germ be allowed to enter the flour, its s-
sociated ferinent acts upon the starch, producing asticky
miss, with which it s difficult to obtain a hght loaf of
good color. In the bran, 100, there is a ferment which
acty in asimilar way.  Both, therefore, are to be excluded
as fully as possible from the flour. * + *

Let us see that we understand the terms used in the
analysis.  Ash mineral mater, which represents food for
fommation of Bone, v hiedly phosphates.  Albuminoids
are very valuable ingredients of flour, and consist
chiefly of what is called gluten.  We may form an idea
of the nature of gluten by rconsidenng the difieience
between starek wnd flour. Starch when moistened vith
old water forms a mass which is brittle and crumbles,
whereas flout, when so treated, fonms an clastic mass,
The caasc of this elastiony in flour i< in the glaten, and
wheat is the only one of our cereals contaiing any
notable amount of it.  Now, the gluten is the body
whose tenacity and elasticity when in the dough enables
it to hold the bubbles of gas which are formed in pro-
cesy of rising, and slour deicient in gluten cannot there-
from make i bplt bread. 1t follows that gluten is 2
necessany mgredient of 2 tlour, for some purposes more
being required than for others,

But now we come to a point where we can undenstand
the grading of dour.  Flour s yraded principally on two
points, viz, strength and color, the stronger and whiter
a flour the greater its value.  But what is understood by
strength of flour? 1ts the capacity to produce & welle
risen loaf,  In other words, a strong tlour s one which
possesses a large quantity of gluten of good quality 5 a
flour that is not stiong is low in pereentage of gluten,

* From & lecture delivered Lefore the Natural History Society, Mon-
treal, by Peol. J. T, Donald, M.A.

It so happens that, while gluten is scattered through the
entire floury part of the grain, it is present in greatest
quantity in the portion next the husk, the very part which
15 also richest m oil and minetal matter, “T'he outer part
of the grain differs from the inmer or central part in
degree of diukness, so that it is not very difficult for the
miller to sepatate the two purtions, and obtain 2 flour
composed principally of the outer pant, and another
which represents the inner floury portion.  In thg pro-
cess of milling the flow friom the outer pottion becomes
more or less contaminated with particles of bran, and is
therefore diuker in color than that from the interior

From the woller mills usually three grades of flour are
produced in about the following propottion : * Strong
baker's,” 34 per cent *patent,” 4o per cent: “low
grade,” 6 per cent. The *suong baker’s™ is the flour
from eaterior portion of the grain, containing large pro-
pottion of gluten, somewhat dirk in color on account of
presence of branny patticles, and also because of com-
parative high pereentage of oil matter. 1t is used prin-
cipatly by bakers for producing the ordinary brown loaf,
its kuge amount of gluten allowing production of large
loaves which may be baked without pans.

“ Patent ™ is the flour from the inned portion of the
grain, which contiins less gluten than baker’s, but is
whiter in color. 1t is used for making finer qualities of
bread and for family use, the strong baker’s being too
strong, forming a mass that offers too wuch resistance
to passage of gas to be suitable for fine pastry.

The “low grade " is a very duk flour, containing very
little gluten, but considerable quantities of bran and
germare present. 1t is not used to any extent in bread-
makimg, but is used in manufacturmng and as a food for
cattle.

Analysis of “strong bakers ™ and *“patent ™ will show
cleatly the difference :

Strong Baler's. Patent.
Water. . ... 1218 11.48
Ash. - . . 62 .39
Oi... ... . 2.00 1435
Carh. hydrates < e 09.99 7333
Fiber.. .... .. . ... ... .33 a8
Albummoids. ... ... . .. L 1.4.88 12.25
100,00 100.00

Gluten. . oo v e 12.00

I canmnot leave thus part of my subject without taking
up briefly the question of the relative values of grabham
whole meal, eatire wheat flour and white fine flour.

* » % * * +* *

Since graham tlour1s simply the cleaned wheat ground,
the analysis of the wheat is, to all intents and purposes,
the analysts of graham flour.  Let us compare the gra-
ham with patent flour :

Grthan, ‘atent,
Water. .. oo cael . ol R X 11,48
Ash Lo eeee e e L70 39
(8 11 274 1.45
Carb. bvdrates. . ... .ol 7037 7355
Fiber... «...... . ... ... . 1.68 a8
Abuminoids. ... o L ool 1435 12,95

100.00 100.00
Gluten. .. ........ B P | R 10.85

We find fine flour to ~ontam much less ash mineral
matier or bone food, being only one-fifth in quantity and
much less fibre. Undoubtedly the fine flour would be a
more perfeet food did it contain a greater percentage of
ash, but other foods supply this in sufficient quantity.
Agrin, we find a higher percentage of albuminoids and
oluten i the grabam 3 but it must be kept in view that
there s in grabam a very much lirger amount of tiber,
mne tunes the umount in tine lour. Now this tiberis
bran and germ, and the presence of these in graham
flour is the weak point of such lour. s already pointed
out, 1 both bran and germ there is a fennent which acts
upon the starch and converts it in part into ;usticky sub-
stance called dextrine.  This excess of dentring, to which
is due the sweetness of graham bread, causes the dough
to become dark, soft and clawmmy, on which account the
loaf is apt to berome sodden and indigestible. Any one
who has tried to make a griam loaf knows how dificult
it is to obtain a light loaf.  “The baker's graham is only
partly grahum.

Another abjection to grabam flour is the presence of
the branny particles, which besides being unpalatable,
cause irritation in the alimentary canul, leading to a
anicker removal of the but partially digeste d food,

Taking all things into consideration, i is evident that
white bread is really cheaper, weight for weight, to the
poor man than the bread made with unbolted tlour.
Improvements are continually being made in milling,
and in the near fature it is probable we shall bave a fine
white tlour contuiming all the nutritous matter of the
grain and in the best physical “ondition. .

Analloy that expands in cooling, and is snitable for repairing
crachs th cast wo, §s made with nine pats of tead, two of anti-
mony, and one of hismuth,

According to Le Genie Cial,a Freseh machine tool builder, M,
Bueot, of Angonleme, 15 trmng out paper pulleys for power trans.
mission, based on the puneple of the paper cat wheel, ‘The
pulleys have metal hubs and s on which the soft paper massis
mounted and bas been compressed. After deying, the paper pulles
is heated i a tath of linseed oil and resin o gue it greater cesw.
tance agamst the intlwence of mosture,  The pulleys are sad to
b very hght and of Jow pueeand to give excellent results in
practice,

Anusiey Bravse, - The Brns Worker says that representa.
tives of the gosernment began 2 series of expetunents to test the
strength of alaminingm bionsze at the Wiatertown Arsenal, Boston,
July 18, 1t is proposed to use this metal m place of manganese
brouze, which 15 at present in nse, and is more expensive,  ‘The
tensale strength of aluminum bronze proved to e go,000 pounds
o the square mch, and the transserse strength 6,600 peunds o a
one-tnch square b, In the int case the strength s in excess ot
any other metal as fir us is known, and in the second case is in
eacess of every thing but the finest cruaible steel,

How 1o CLEAN Guasy MACIINERY, --"Fhe simplest and most
eflicacions method of thoroughly cleaning the various parnis of
machmery that have become gummed and dirty by the use of fat
ails, for lubricating purposes, is by nsing o strong soda lye.  For
cach 1,000 parts by weight of water take about 10 10 15 parts by
weight of caustic sada or 100 parts ordinary soda.  Let the solu-
tion boil and enter the parts to be cleaned ; either boil them in
thes ye or let them steep gt for some tune, Al the dirt and oil
resin is completely dissolved thereby, and it remains only to rinse
and diy the parts.  The action of the lye is such that it enters into
combination with the oil and forms soap, which is readily soluble
in water.  In order to prevent the hardening of e lubricant ou
the machinery parts, it isonly  necessary to add abowt oneahird
kerosene,  An occasional lubricating with kerosene alone is to be
recommended. —Glasgow Enginver,

The purest water, according to the Locomotive, often is the most
active in corroding and pitting plates, and this makes it probable
that the active substance in some cases at least, is air, It is well
known that water is capable of dsssolving a considerable amount
of air; 10 fuct, it is this dissolved air that enables fish to breatbe,
1tis not so widely known, however, that the oaygen of the air is
more soluble than nitrogen.  If a small quantity of water be
shaken up n i bottle, it dissolves some of the enclosed air, and
when that 1s afterwurd driven off by boiling, and amlyzed, itis
found 10 consist of oxygen and nitrogen in the proportion of t 10
1.87. imstead of 110 4, asin the natural air, “Thus, the dissolved
arr, being more than twice as rich in ovygen as common air is,
and beng brought into more intimate comact with the metal by
means of the watrr that holds it in solution, exerts a contespond-
inglv uiore noticeable effect. It is probable, too, that water plays
sonie other fmportant action in conncction with the oxidation of
metals, for it has been found by recent experiments that pure
oxygen will not combine with things that it has the greatest aflinity
for, providing it is perfectly dry.  Even the metal sodium, which
has an intense aflinity tor oxygen, may be heated in it to a very
high temperature without combination, § rosiuad sufficient preciau-
tions are tiken to eaclude the slightest teace of moisture, It ap-
pears, therefore, that water plavs a most important part in the
oxidations of metals by air, a part, indeed, that we cannot explain,
and that we reaily know but little about.

A remarkabie clectrical transnussion plant has recently been put
down in Newviuda, m the Comstock lode and Sutro tunnel, At the
Vevada mall there is w10 foot Pelton waterswheel, supplied by a
oipe hine delivening water trom the side of Mount Davidson under
a head of 460 feet, gang 200-horse power. Here the water is
caughs up, dehivered into two heavyiron pipes and conducted down
the vertical shaft and incline of the Chollar mine to the Sutio
tunnet level, where it is again delivensd 10 six Pelton water wheels,
this time ranning under a head of 1,680 feet.  Each of the six
wheels is bt 4o nches i dinmeter, weiglng 225 pounds; but
with a jet of water less than five-vighits of an inch in diameter they
duvelop 125.horse power each,  On the same shafts, which revolve
900 times per nnnite, are coupled six Brush dynamos, which gen-
erate the current 407 the clectric wotors that drive the stamps in
the mill above ground. The rosult is that, where it took 312
mmers’ inches of water to operate 38 stangs, it 72 inches are now
required to run Go staunps,  ‘This 1s the greatest head of water
ever used by any wheel, andmarks an em in hydmulic engineering.
A solid bar of 1ron thrown foraibly agamnst the jet rebounds as
though it had struck aganst a solid body instead of a mobiile fluid.
The veloaity of the jet, where it mupinges against the buckets of
the whevl, is two unles per aunute, 176 feet per second.  “The
wheels weigh only 1.8 pound per electric horse power when working
with the maxumum head, figures which are only surpassed by the
Rrothicrhiood engines userd for driving 10mpetlocs, and possibly by
the Parsons steam tutlune. At the Terni steel works in Italy there
isa tanrd turbine using water under a hed of 1,000 feet, and
wlhich we belicve is the greatest hiead used in Europe,

PUBLICATIONS.

Verhaps the ablest critical review that has appeared of latc on
**Catcdinal Newman and the Catholic Reacton™ i England is
found m Prof, J. T Bixby's aitic paper in the October Arena.
rof. Bivby 1 consideted by many compretent critics, the ablest
wagazine contrhutor, in his pecutiar linc of thought, in America,
and Ins frequent contribiations have done wuch inplacing the A rexa
' ats present enviable positon as theleading review of progressive,
cthical, educativaal, ccononne, and religious thought on this conti-
fnenl.
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